Temporal analysis of dithiobiuret neurotoxicity in rats and assessment of potential nonneural causes.
To evaluate the hypothesis that depressed neuromuscular transmission causes dithiobiuret (DTB)-induced muscle weakness in rats, the temporal development of impaired treadmill performance and deficits in the nerve-elicited muscle contractions were compared during daily treatment with the toxicant (DTB, 1 mg/kg/day X 6 days). Diminished treadmill test performance after 4 days of treatment marked the initial detection of impaired motor function. At this time fading (loss of tension during tetanus) of gastrocnemius contractions elicited in response to 100-Hz sciatic nerve stimulation occurred in DTB-treated rats but not in controls. After 5 and 6 days of treatment, treadmill failure became complete, tetanic fade worsened dramatically, and peak contractile tension measured during trains of nerve stimulation (10-250 Hz) decreased progressively. Appearing by Day 6 were marked body weight loss, dehydration, hypothermia, and a depression in serum concentrations of thyroid hormones. Total oxygen content of the blood was not reduced at any time during treatment, and serum concentrations of glucose, sodium, potassium, calcium, chloride, and phosphorus in DTB-treated rats on Day 6 were similar to those of control animals. Therefore, hypoxia, hypoglycemia, or a serum electrolyte imbalance do not initiate or modulate the neuromuscular toxicity. Light microscopic evaluation of liver, kidney, lung, thyroid, and other organs in intoxicated rats was unremarkable and in skeletal muscles and selected sites of brain, spinal cord, and sciatic nerve no morphologically significant lesions were observed. Even when DTB-intoxicated rats were maintained in a state of flaccid muscle weakness for 5 continuous days, peripheral nerve lesions proximal to the intramuscular nerves were not detected. Thus, depressed neuromuscular transmission appears to be the primary cause of the flaccid muscle weakness and no evidence was obtained that nonneural effects of DTB initiate or modulate this effect.